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摘  要 
随着非球面元件的广泛应用和非球面加工技术的发展，现代工业对非球面元
件的面形参数检测提出了更高的要求。本文是在线阵光电敏感器件 PSD 










（3）设计了 PSD 信号处理及采集电路，光栅辨向计数电路及各模块与 PC 的
通讯设计。 
（4）阐述了测量系统中各个模块的组成及特性。 
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Abstract 
The high speed development of designing and machining aspheric parts 
raises a much higher demand in their measurement. In this article, using 
planar array sensitive photoelectric device PSD (Position Sensitive 
Device) as the sensor, designed an auto-focusing system for noncontact 
measurement. Grating measuring technique is applied in this system to 
obtain precise aspheric shape data. This paper is on the basis of linear 
array PSD measurement platform, using planar array PSD to achieve 
three-dimensional aspheric measurement, mainly includes the optical path 
design of PSD, the design of hardware and controlling software. 
The article includes such contents as below:  
(1)Introduction and comparison the development and application of 
aspheric measurement, planar array photoelectric position sensitive 
device PSD and CCD, ways of auto-focusing measurement on aspheric 
measurement. 
(2) The principle of optical path for auto-focusing system. And make 
comparison of the designed paths. 
(3) The design of processing circuit of PSD and grating, the 
communication between PC and singchip. 
(4) The component and function of each part for this system. 
(5) Program of two singchips and controlling software. 
(6) The conclusion and its possible future research aspects.  
The keystone of the article is the design of optical path and 
controlling software. Though experiment was not carried out with perfect 
background, it does prove this method is feasible to get accuracy data. 
The advantage of the method is: 
(1)Using PSD as sensitive device not only increases the sampling speed, 
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(2)Apply AF to precise measurement, and use grating to get much higher 
accuracy and improve its reliability. 
(3) It is Convenient to get photoelectric signal. Using serial port 
to send and receive data of PSD and display the result and grating signal 
on PC, easy to inspect state and extend functions. 
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第一章 绪  论 


































































CCOS(Computer controlled optical surfacing)是由美国 Itek 公司的
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5.Inm(rms)。James Howard Burge 还提出在研磨阶段用扫描细光束测量仪作为












































































































光电器件是 CCD(Charge Coupled Device)和 PSD(Position Sensitive Device)。 










形，球形 PSD 被用在 2-D,3-D 角度测量上，对于平面检测装置上，可使用面阵
PSD。PSD 也可以在低温下测量，如固氮的测量。它的缺点是所测量的工件表面
状况会影响测量值，如颜色斜率，反射特性等；另外被测件表面纹理变化时，会
造成测量中光点的形状变化，由于 PSD 测量光点的中心值，所以也导致了 PSD 测
量误差。ON-TRAK Photonics 公司已制作出高分辨率，低响应时间，线性度为 0.1%
的 60mm的线阵PSD和 10*10mm的面阵CCD；浙江大学也有了位置分辨率小于< 0.1
μm 的一维 PSD 和分辨率小于< 5μm 的二维 PSD。由于 PSD 在制造、精度、速度
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